Alterations in the cellular distribution of bcl-2, bcl-x and bax in the adult rat substantia nigra following striatal 6-hydroxydopamine lesions.
The proteins of the bcl-2 family play an important role during apoptosis and may also regulate cell death in response to oxidative stress, which has been implicated in Parkinson's disease. In this study we examined the localization of the pro-apoptotic protein bax, and the anti-apoptotic proteins bcl-2 and bcl-x(L) in the substantia nigra (SN) of the adult rat and their response to oxidative stress caused by striatal injections of 6-hydroxydopamine (6-OHDA). Our data show that bcl-2, bcl-x and bax proteins are present in the SN. Bcl-2 and bax are localized primarily in neurons including all those positive for tyrosine hydroxylase (TH). The intraneuronal distribution of bcl-2 and bax were different. Bcl-2 was diffuse throughout the cell while bax was localized in well-defined structures around the nucleus and within processes. Bcl-x staining in neurons was weak, though it was strongly expressed in GFAP-positive astrocytes. 6-OHDA injections, which resulted in loss of dopamine neurons between 7-14 days post-lesion, altered the distribution of bax, bcl-2 and bcl-x proteins in the SN. Bcl-2 and bax were decreased in the TH-positive cells of the SN from 3 to 14 days post-lesion and many TH-positive neurons were bcl-2 negative. Neuronal bcl-x was initially unchanged after lesion, but increased in astrocytes between 3-7 days post-lesion before the increase in GFAP immunoreactivity, which was detectable at days 10-14. While the neuronal distribution of bcl-2 and bcl-x does not change following lesion, bax became evenly distributed thought the soma. Morphological features of apoptosis, including TUNEL labeling and chromatin condensation was not observed. These data suggest that striatal 6-OHDA lesions do not result in classical apoptosis in the SN of the adult rat, even though there are changes in the content and distribution of members of the bcl-2 family of proteins.